During the past decade, the 'script' concept, indicating the actively prescribing role of technologies in human actions, has acquired a central place in STS. Up to now, the concept has mainly functioned in descriptive settings. This paper will deploy the concept in a normative setting. When technologies play a role in the coming about of human actions, they give material answers to the ethical question 'how to act?'. This implies that engineers are doing 'ethics with other means:' they materialize morality. The paper will explore the implications of this insight for engineering ethics. It first augments the concept, by developing the notion of 'technological mediation' and showing that scripts can be seen as a form of mediation. After this, it investigates how the concept of mediation could be made fruitful for design ethics. It does so by discussing how the ambition to design technologies with the explicit aim to influence human actions raises moral questions itself, and by elaborating two methods for anticipating technological mediation in the design process:
Conceptualizing the moral dimension of technologies
The ethics of engineering design aims to analyze the moral aspects of technology design in a systematic way. One of the things that should be taken into account in such analyses is the social impact that the technology-in-design will have as soon as it enters society. As recent research in Science and Technology Studies and the Philosophy of Technology has shown, technologies profoundly influence the behavior and experiences of users. This charges the ethics of engineering design with the task to conceptualize this influence, and to anticipate it in design.
A common sense vision of the role of technologies in society is guided by the concept of functionality. Technologies are 3 designed to function. They should solve a problem or fill a need. In this view, the criteria by which technologies are to be assessed primarily concern their ability to realize the ends to which they were designed. From this perspective, the focus of engineering ethics can only concern the normative aspects of the goals for which technologies are designed, or the quality of the way in which the technologies function (risk assessment).
The script concept, as developed about a decade ago by Madeleine Akrich (1992) and Bruno Latour (1992) 'script' in the sense that they can prescribe the actions of the actors involved. Technologies are able to evoke certain kinds of behavior: a speed bump can invite drivers to drive slowly, because of its ability to damage the shock absorbers; a car can demand from a driver that he or she wear the safety belt by refusing to start if the belt is not used; a plastic coffee cup has the script 'throw me away after use,' whereas a porcelain cup 'asks' to be cleaned and used again. Technological artifacts can influence human behavior, and this influence can be understood in terms of scripts.
Scripts, according to Akrich and Latour, are the products of 'inscriptions' by designers. Designers anticipate how users will interact with the product they are designing and, implicitly or explicitly, build prescriptions for use into the materiality of the product. Latour describes this inscription process in terms of 'delegation:' designers delegate specific responsibilities to artifacts, like the responsibility to make sure nobody drives too fast, which is delegated to a speed bump.
Conceptualizing technological artifacts in terms of scripts shows that functionality is too limited a concept for engineering ethics. Scripts transcend functionality: they form a surplus to 4 it, which occurs once the technology is functioning. When technologies fulfill their functions, they also help to shape the actions of their users. For this reason, the script concept lays bare ethical questions regarding technology design that transcend the common sense idea that technologies only need to be morally evaluated in terms of the goals for which they are designed or of the quality of their functioning. The script approach opens up a new way to morally assess technologies with respect to the role they play in their use contexts. In doing so, it also reveals a specific responsibility of the designer, who can be seen as the 'inscriber' of scripts.
Up to now, the script concept has mainly functioned in According to Ihde, the transformation of perception always has a structure of amplification and reduction. Mediating technologies amplify specific aspects of reality while reducing other aspects.
When looking at a tree with an infrared camera, for instance, most aspects of the tree that are visible for the naked eye get lost, but at the same time a new aspect of the tree becomes The nature of this invitation-inhibition structure is as contextdependent as the amplification-reduction structure of perception.
Ihde's concept of multistability also applies within the context of the mediation of action. The telephone has had a major influence on the separation of people's geographical and social context, by making it possible to maintain social relationships outside our immediate living environment. But it could only have this influence because it is used as a communication technology, not as the hearing aid it was originally supposed to be.
An important difference with respect to the mediation of perception, however, is the way in which action-mediating artifacts are present. Artifacts do not only mediate action from a ready-to-hand position (Ihde's 'embodiment relation') but also from a present-at-hand position (Ihde's 'alterity relation'). A gun, to mention an unpleasant example, mediates action from a ready-to-hand position, translating 'express my anger' or 'take revenge' into 'kill that person.' A speed bump, however, cannot be embodied. It will never be ready-to-hand; it exerts influence on people's actions from a present-at-hand position. There are two possible ways to take technological mediation into account during the design process. A first, minimal option is that designers could try to assess whether the product they are designing has undesirable mediating capacities. A second possibility goes much further: designers could also explicitly try to 'build in' specific desired forms of mediation.
Moralizing technologies
The latter direction was taken by the Dutch philosopher Hans Achterhuis (1995; 1998) , who translated Latour's analysis of scripts into a plea for an explicit 'moralization of technology.'
Instead of only moralizing other people ('do not shower too long;' 'buy a ticket before you enter the subway'), humans should also moralize their material environment. To a water-saving showerhead the task could be delegated to see to it that not too much water is used when showering, and to a tourniquet the task to make sure that only people with a ticket can enter the train.
Achterhuis' plea for a moralization of technology received severe criticism (Cf. Achterhuis 1998, 28-31 it is important to find a democratic way to 'moralize technology.' In the following, I will elaborate a way to do this.
Designing mediations
The moral impediments to the moralization of technology can be countered much easier than the practical impediments. The moralization of technological artifacts is not as easy as it might seem to be. In order to 'build' specific forms of mediation in technologies, designers need to anticipate the future mediating role of the technologies they are designing.
And this is a complex task, since there is no direct relationship between the activities of designers and the mediating role of the technologies they are designing. Eternally Yours developed many ideas to answer this question.
For instance, it searched for forms and materials that could stimulate longevity. Materials were investigated that do not get unattractive when aging but have 'quality of wear.' Leather, for instance, is mostly found more beautiful when it has been used for some time, whereas a shiny polished chromium surface looks worn out with the first scratch. An interesting example of a design in this context is the upholstery of a couch that was designed by Sigrid Smits. In the velour that was used for it, a pattern was stitched that is initially invisible. When the couch has been used for a while, the pattern gradually becomes visible.
Instead of aging in an unattractive way, this couch renews itself when getting old. Eternally Yours does not only pay attention to materials and product surfaces, however. It also investigated the ways in which services around products can influence their lifespan. The availability of repair-and upgrading services can prevent people from discarding products prematurely.
The most important way to stimulate longevity that should be mentioned in the context of this article, however, consists in designing products that evoke a bond with their users by engaging users in their functioning. Most technologies ask as little attention for themselves as possible when people are using them.
Technologies, after all, are often designed to disburden people: a central heating system liberates us from the necessity to gather wood, chop it, fill the hearth, clean it, et cetera. We only need to switch a button and our house gets warm. But this disburdening character also creates a loss of 'engagement' with technological products. Ever fewer interactions are needed to use them (cf. Borgmann, 1992) . One of the downsides of this development is that this also affects the attachment between human beings and technological products. The product as a material entity has become less important than the function it fulfills. In many cases, human beings are not invited to interact with the technological artifact they are using, but only to consume the commodity it procures.
The work of Eternally Yours shows that this loss of engagement can be countered in a playful way. Technological products could invite users to interact with them without being so demanding They mediate the behavior of their users in such a way that they are likely to get attached more to these artifacts than to other couches or heaters. These products were not only designed as functional objects, but as artifacts that actively mediate the behavior of their users. The products of Eternally Yours embody an 'environmental ethics:' they seduce their users to cherish them rather than throwing them away prematurely.
Augmenting Constructive Technology Assessment
A second way to make an 'informed prediction' about the mediating role of a technology-in-design is a more systematic one. To CTA is based on an evolutionary view of technology development.
The process of technology development is seen as generating 'variations' that are exposed to a 'selection environment,' which is formed by entities like the market and government regulations.
In this selection environment, only the 'fittest' variations will survive. There is an important difference between the generation of technologies and the generation of biological species, though.
Contrary to biological evolution, in technology development there is a connection or 'nexus' between variation and selection. In order to prevent that much effort is put in developing technologies that will not be accepted by consumers or by government regulations, designers, after all, can anticipate the selection environment when they are designing technologies.
CTA is a method to employ this nexus in a systematical way, by feeding back assessments of the technology-on-design by all relevant actors --like users, pressure groups, designers, companies et cetera --into the design process. It does so by organizing meetings of all relevant actors in which the aim is to reach consensus about the design of the technology that is 'constructively assessed.' This form of technology assessment is called 'constructive' because it does not assess technologies after they have been developed, but during their development, so that these assessments can be used to modify the original design.
Besides this, CTA can be seen as a democratization of the designing process. When a CTA design methodology is followed, not only designers determine what a technology will look like, but all relevant social actors. Following this method, therefore, could take away the fear for technocracy that was discussed above.
Seen from the perspective of technological mediation, however, CTA also has limitations that need to be overcome. 
Context of design

Conclusion
The analyses of technological scripts and the mediating role of technologies, which have been elaborated over the past years in STS and the philosophy of technology, have major implications for the ethics of engineering design. The insight that technologies inevitably play a mediating role in the actions of their users makes the work of designers an inherently moral activity. Ethics is about the question how to act, and technologies appear to be able to give material answers to this question by inviting or even exacting specific forms of action when they are used. This implies that technological mediation should play an important role in the ethics of engineering design. Designers should not only focus on the functionality of technologies but also on their mediating roles. The fact that technologies always mediate human actions charges designers with the responsibility to anticipate these mediating roles.
This anticipation is a complex task, however, since the mediating role of technologies is not entirely predictable. In order to cope with this uncertainty, designers should try to bridge the gap between the context of use and the context of design. They can do so by using their imagination for carrying out a 'mediation analysis,' for which could this paper offers a vocabulary. They could also make used of an augmented form of 26 constructive technology assessment, in which the connection between design and use is not only made in imagination but also in practice. Designers then carry out a mediation analysis, together with all stakeholders that are involved with the technology-in-design, and decide in a democratically organized debate how to feed back the outcomes of this analysis into the design process. Following this method could also take away the fear that deliberately designing behavior-steering technology would lead to a technocratic society, since the inevitable mediating role of technology is then made subject to democratic decision-making. Analyzing technology in terms of mediation reveals that designing is materializing morality. This charges the ethics of engineering design with the task to profoundly rethink the moral responsibility of designers.
NOTES
1 The text of this section is a reworked version of a section in P.P. Verbeek, 'Acting Artifacts -the technological mediation of action,' forthcoming in P.P. Verbeek and A. Slob (eds.) , Technology and Behavior (provisional title). It can be seen as a summary of the analysis technological mediation as developed in Verbeek, 2000. 
